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Background: Healthcare organizations supporting individuals with Intellectual Disabilities (ID) carry 
out a range of interventions to support and improve a healthy lifestyle. However, it is difficult to 
implement an active and healthy lifestyle into daily support. The presence of numerous intervention 
components, multiple levels of influence, and the explicit use of theory are factors that are 
considered to be essential for implementation in practice. A comprehensive written lifestyle policy 
provides for sustainability of a lifestyle approach. It is unknown to what extent these crucial factors 
for successful implementation are taken into consideration by healthcare organizations supporting 
this population.  
Aim: To analyze the intervention components, levels of influence, explicit use of theory, and 
conditions for sustainability of currently used lifestyle interventions within lifestyle approaches 
aiming at physical activity and nutrition in healthcare organizations supporting people with ID. 
Methods: In this descriptive multiple case study of nine healthcare organizations, qualitative data of 
the lifestyle approaches with accompanying interventions and their components were compiled with 
a newly developed online inventory form.  
Results: From nine healthcare organizations, 59 interventions were included of which 31% aimed to 
improve physical activity, 10% nutrition, and 59% a combination of both. Most (49%) interventions 
aimed at the educational component and less at daily (19%) and generic activities (16%) and the 
evaluation component (16%). Most interventions targeted individuals with ID and the professionals 
whereas social levels were underrepresented. Although 52% of the interventions were structurally 
embedded, only ten out of the 59 interventions were theory-driven.  
Conclusion: Healthcare organizations could improve their lifestyle approaches by using an explicit 
theoretical basis by expanding the current focus of the interventions that primarily concentrate on 
their clients and professionals towards also targeting the social and external environment as well as 
the introduction of a written lifestyle policy. This policy should encompass all interventions and 
should be the responsibility of those in the organization working with individuals with ID. In 







People with Intellectual Disabilities (ID) have below average levels of physical activity (Hilgenkamp et 
al., 2010; 2011; Waninge et al., 2013). In addition, the diets of many adults with ID tend to be 
inadequate and consist of high fat foods and low fruit and vegetable intake (Heller & Sorensen, 
2013). A combination of a sedentary lifestyle and deficient nutrition consequently increases the risk, 
for instance, of obesity, cardiovascular diseases, and diabetes type 2 at early ages. Many of these 
adverse effects can be prevented with  interventions promoting a healthy lifestyle (Robertson et al., 
2000), which may result in sufficient physical fitness, improved health, an improved quality of life, 
and community participation of people with ID (Heller & Sorensen, 2013). As lifestyle interventions 
for the general population often assume a certain level of independence and cognitive capacities, 
they may be difficult to understand or be inaccessible to people with ID (Messent et al., 1999). In 
practice, healthcare organizations for this population offer partly self-developed, practice based 
interventions and initiatives to improve their lifestyle (Van Schijndel-Speet et al., 2013). However, 
sustainably implementing a healthy lifestyle in daily care for people with ID is difficult (Naaldenberg 
et al., 2013), and it is also difficult for them to maintain healthy behaviour (Kuijken et al., 2016).  
In general, the most powerful interventions are multicomponent. They should ensure safe, 
attractive, and convenient places for the intervention, implement motivational and educational 
programs to encourage the use of those places, and use mass media and community organizations to 
change social norms and culture (Sallis et al., 2006). An intervention should be suitably adapted to 
the needs of the target group(s) (Bartholomew et al., 2011) by seeking direct input from participants 
toward finding solutions as well as for identifying problems (Naaldenberg et al., 2013). In addition, 
for people with ID, it is certainly preferable if an intervention integrates activities in a person’s 
natural settings such as where they live, work, and recreate and also incorporates a broad base of 
outcome measures including qualitative methods (Naaldenberg et al., 2013). Also, developing links 
and partnerships with mainstream providers of health promotion and sports activities and, finally, 
using multiple strategies to recruit participants is important (Naaldenberg et al., 2013). An 
intervention aimed at improving the lifestyles of people with ID should consist of multiple 
components of: inventory (for example, needs) and evaluation components, information and 
education, coaching in nutrition and physical activity in daily activities (in natural settings), and 
additional activities (Van Schijndel-Speet et al., 2013; Marks et al., 2010; Philips & Holland, 2011; 
Stanish & Frey, 2008). 
Multilevel interventions in an ecological approach appear to be necessary for successful 
implementation of a healthy lifestyle (Bartholomew et al., 2011; Sallis et al., 2006). Long-term 
maintenance of behaviour changes at both individual and organization-community levels is a major 
challenge (Glasgow et al., 1999). Prevention approaches that primarily target individuals or small 
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groups with educational and motivational components based on psychosocial models and theories 
have been recognized to be limited in the general population (Sallis et al., 2006). In accordance with 
this, ecological models refer to people’s interactions with their physical and sociocultural 
surroundings (Sallis et al., 2011). The range of levels of influence on health can be divided into 
personal and environmental determinants and the interconnectedness between them (Emerson et 
al., 2011). Within the concept of ecological thinking, Glasgow and colleagues (1999) describe the RE-
AIM Model in which they state that five dimensions are important to evaluate health promotion 
interventions. The reach of dimensions and their efficacy are linked at the individual level; adoption 
and implementation are linked at the organization level; and maintenance at both individual and 
organization levels (Glasgow et al., 1999). In addition to personal factors, environmental factors may 
affect the behaviour of people with ID even more than in the general population (Naaldenberg et al., 
2013). People with ID often depend heavily on their social and environmental context to support 
them and make choices as well as for accessing facilities offering lifestyle activities (Naaldenberg et 
al., 2013; Temple 2007). 
In addition to the necessity of an ecological approach, theory-driven constructs may build a 
stronger evidence base by integrating findings from other studies, may identify factors that influence 
or predict implementation success, and may guide how to adapt programs and tailor implementation 
strategies (Gardner et al., 2010). The explicit use of theory is of the utmost importance for effectively 
generalizing findings, understanding the effects, and ameliorating these programs (Willems et al., 
2017; Naaldenberg et al., 2013; Bartholomew et al., 2011; Kazdin & Kendall, 1998). However, 
minimal evidence is available regarding the effectiveness of lifestyle change interventions in ID 
populations (Brooker et al., 2015; Scott & Havercamp, 2016; Spanos et al., 2013).  
Long-term maintenance, sustainability, or institutionalization occurs when an intervention 
becomes part of an organization’s standard operations and part of the everyday culture and norms 
so that the intervention becomes sustained and durable (Goodman et al., 1989; 1993). The 
implementation of an intervention concerns the extent to which an intervention and its components 
are performed as planned (Glasgow et al., 1999; Goodman et al., 1993). An intervention must be 
feasible enough for executing staff to deliver it as intended (Glasgow et al., 1999). Measures of 
implementation vary considerably depending on the aims of an intervention (Bartholomew et al., 
2011). The sustainability can be operationalized by the manner of funding (from temporary to 
permanent), existence for a sufficient amount of time, repeated organizational events to promote 
attention, and integration of an approach into missions and operations (Goodman et al., 1993; 




Healthcare organizations for people with ID have a major role in promoting a healthy lifestyle 
because most of the daily care for people with ID is provided by these organizations. They are also 
aware of the cognitive and biological limitations of their clients and are specialized in the care and 
treatment of this specific target group. In practice, these organizations carry out a multitude of partly 
self-developed interventions to improve the lifestyles of their clients such as stimulating physical 
activity and weight control programs. However, it is not clear if they are implemented in a 
sustainable manner. Therefore, the aim of this study is to provide an overview and analyses of the 
currently used lifestyle interventions for people with ID in healthcare organizations, their 
components, and the presence of a lifestyle policy: the lifestyle approach. This results in the 
following research questions:  
1. Do healthcare organizations make use of multiple intervention components in their lifestyle 
approach?  
2. Do healthcare organizations make use of multiple levels of influence in their lifestyle 
approach? 
3. Are currently used intervention components theory-driven?  




With a newly developed online inventory form, we collected qualitative data of the lifestyle 
approaches of nine healthcare organizations, their accompanying interventions, and their 
components. The results were reported back to the respondents of each organization, and they were 
asked to review and complement these results.  
We analyzed the lifestyle approaches with respect to the earlier mentioned conditions for 
implementation: the presence of multiple components (Sallis et al., 2006; Bartholomew et al., 2011; 
Van Schijndel-Speet et al., 2013; Marks et al., 2010; Philips & Holland, 2011; Stanish & Frey, 2008), 
the levels of influence (Glasgow et al., 1999; Sallis et al., 2006; Bartholomew et al., 2011; 
Naaldenberg et al., 2013; Temple, 2007), the extent to which theory is explicitly involved in the 
components of the currently used interventions (Willems et al., 2017; Naaldenberg et al., 2013; 
Bartholomew et al., 2011; Gardner et al., 2010), and the sustainability on three points:, first, the 
lifestyle policy; second, the manner of funding; and, third, the duration of the currently used 
interventions (Glasgow et al., 1999; Jilcott et al., 2007; Goodman et al., 1993). The focus was on the 
lifestyle approaches that were aiming at improving physical activity and nutrition. 
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Data collection occurred at nine health care organizations for people with ID collaborating voluntarily 
in a consortium.   
 
Data collection 
An online inventory form with multiple choice questions was compiled in co-creation and based on 
input from the professional field and the four mentioned conditions for implementation from 
relevant scientific literature. By filling out the inventory, the respondent had the opportunity to 
explain or illustrate an alternative chosen answer.  
To gain a comprehensive picture of the approach in each organization, we afforded 
organizations the opportunity to ask several professionals within the organization to complete the 
inventory. This may have resulted in different numbers of professionals per organization who did so. 
Each intervention was described in a diagram (overview of the used components per intervention) 
(Appendix A) to check the completeness of content of the interventions. The completeness of the 
approach of each organization was determined with the diagrams per organization. The results per 
registered approach of each organization were reported back to the respondents of each 




The main characteristics of the lifestyle interventions carried out in the healthcare organizations 
were mapped. Consequently, the approaches consisting of the lifestyle-interventions were analyzed 
per healthcare organization. 
 
Presence of multiple components 
In this study, we considered an approach to be multicomponent when it consisted of two or more 
components (Appendix A). These components could be informational and educational, daily living, 
and those in addition to the daily living components such as sports, group, or other additional 
activities as well as inventory (for example, needs) and evaluation components all in nutrition and/or 
physical activity (Van Schijndel-Speet et al., 2013; Marks et al., 2010; Philips & Holland, 2011; Stanish 
& Frey, 2008). An approach consisting of multiple components was operationalized by describing the 
presence of the components per healthcare organization in an overview (Table 2) by colouring the 
present components (cells) gray. The more gray coloured cells per organization, the more 




Levels of influence 
In this study, for the distinction between levels, we used the ecological model for active living as 
described by Sallis and colleagues (2006). This model was built around four domains of active living 
with multiple levels of influence specific to each domain. To our knowledge, there is no behaviour 
explanatory model available that focuses specifically on the lifestyle of people with ID on both 
physical activity and nutrition. In our opinion, the model described by Sallis (2006), although only 
focused on physical activity, was the most appropriate model to use in this study because it explains 
health behaviour by referring to people’s interactions with their physical and sociocultural 
surroundings. We analyzed the responsibility and involvement of different environmental levels of 
influence as well as the intervention setting and requirements. Since we only analyze the approach of 
a healthcare organization in this study, we excluded the macro-level from the model of Sallis (2006). 
An approach has been rated multilevel insofar as the presence and involvement of two or more 
personal and environmental levels were described. We operationalized the levels of influence by 
describing the presence of the levels per healthcare organization in an overview (Table B1) by 
colouring the present levels (cells) gray. More gray coloured cells per organization indicate that the 
approach covers more levels.  
 
Theory-driven 
To examine whether the components of the currently used interventions are theory-driven, we 
determined the presence of the used concepts and whether an approach was systematically 
evaluated. Psychosocial models and theories can be integrated into ecological frameworks to provide 
specific hypotheses for a given level such as intrapersonal (Sallis et al., 2006). Therefore, theory-
driven could mean the explicit use of concepts from behavioural change theories or behaviour 
change techniques (Willems et al., 2017; Naaldenberg et al., 2013; Bartholomew et al., 2011) or, for 
example, the use of training principles (of physical training or exercise physiology) (Fernhall et al., 
2001). In this study, we only examined the presence and not the content of the used concepts.  
 
Sustainability 
In this study, the sustainability of an approach was operationalized on three points. First, we 
described the lifestyle policy; presence of a vision and/or policy on lifestyle within the organization, 
therewith integrated into missions and operations (Glasgow et al., 1999; Goodman et al., 1993) and, 
in addition, the presence of employees who are responsible for the theme and/or propagating the 
theme, the presence of individual lifestyle-plans, and monitoring adherence in interventions. 
Secondly, we assumed that an approach was sustainable when the components within an approach 
were permanently funded (Glasgow et al., 1999; Goodman et al., 1993), so we examined the manner 
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of funding per participant, organization, grants, or therapy whereby we determined that the funding 
by participant and organization as most permanent. Thirdly, we assumed that an approach was 
sustainable when the components within it were structurally executed and supplemented with short-




Within the nine included organizations, we found a variety of 59 interventions that were conducted 
to improve the physical activity and nutrition status of clients. Table 1 provides an overview of the 
main characteristics of the examined 59 interventions of which 59% were aiming at both physical 
activity and nutrition, 31% were aiming at only physical activity, and 10% on nutrition, respectively. 
Of the 59 interventions, a variety of them (86%) had multiple target groups focusing on a 
combination of the individual, the professional and, to a lesser extent, also on the social level. Within 
the 59 examined interventions, we found nine one-level interventions of which six were targeting the 
professional level, three on the individual level, and none explicitly on the social level. Thirty percent 
of the interventions concentrated on people with a mild ID, 30% targeted people with moderate ID, 
whereas 21% and 19% related to people with severe and profound ID, respectively. Twenty percent 
targeted the age range of 0-15 years, 42% focused on the age range of 16-50 years, and 38% targeted 
the age range of 51 years and above.  
Analyses of the lifestyle-interventions as an approach per healthcare organization are shown.  
 
Table 1. Main characteristics. Main characteristics of the examined 59 interventions from the lifestyle approaches of the 
nine healthcare organizations.   
Target group  % (N) 
People with ID 38 (53) 
Professionals 37 (52) 
Social environment 25 (34) 
  
level of ID target group  
Mild 30 (40) 
Moderate 30 (39) 
Severe 21 (28) 
Profound 19 (25) 
  
 age target group  
0-15 yrs 20 (23) 
16-50 yrs 42 (50) 
51 yrs and above 38 (44)  
  
Intervention primary aims   
Both physical activity and nutrition 59 (35) 
Physical activity 31 (18) 




Intervention secondary aims    
Improve physical activity 20 (42) 
Improve fitness 17 (36) 
Improve nutrition 16 (33) 
Information, education, social environment 13 (26) 
Information, education client 13 (26) 
Preventing overweight, obesity 11 (24) 
Decrease overweight, obesity 10 (22) 
 
Presence of multiple components  
Table 2 consists of, vertically, the nine organizations and, horizontally, the presence of different 
components per level of influence. Table 2 shows the presence of the components from Figure A1 in 
Appendix A targeting the individual, professional, and social levels within each healthcare 
organization (to read by row). Gray coloured cells represent the presence of components per level. 
The grayer the cells, the more multicomponent an approach is. We have placed the organization with 
the most components at the top descending to the organization with the fewest components at the 
bottom. Table 2 shows that all nine organizations have an approach in which multiple components 
are combined (education, daily living activities, additional activities, and inventory of evaluation 
components). However, most of these components focus on an individual level of persons with 
intellectual disabilities, and most components are aimed at physical activity. In each organization, 
there are only a small number of components aimed at the social level or inventory/evaluation 
components aiming at nutrition. Healthcare Organization I covers most of the components in 
comparison with the other organizations, specifically, 18 out of 36 components. The other 
organizations address five to 13 out of 36 components. Healthcare Organization II covers the most 
components in nutrition. 
 
Levels of influence 
In addition to the presence of components targeting the individual, professional, and social levels, we 
also analyzed the responsibility and involvement of different environmental levels of influence as 
well as the intervention setting and requirements (Table B1 in Appendix B). The given numbers in the 
Table B1 in Appendix B are the percentages of how often an intervention is targeted on that level of 
influence or how often that level of influence is responsible for or involved in an intervention. The 
presence of a level is illustrated by the gray colour of a cell, i.e., a percentage up to and including 25 
is dark coloured gray, and a percentage above 25 is a shade lighter. The organizations are arranged as 
in Table 2. We found that all nine organizations have an approach in which multiple environmental 
levels are involved. Within the organizations, the involvement and use of the community level is 
often insufficient. In accordance with that, the intervention settings are, in most cases, internally 
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of funding per participant, organization, grants, or therapy whereby we determined that the funding 
by participant and organization as most permanent. Thirdly, we assumed that an approach was 
sustainable when the components within it were structurally executed and supplemented with short-
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oriented; the home, location for daycare, and sports facilities are most commonly mentioned as an 
intervention setting.   
We analyzed the responsibility for intervention execution at different levels, namely 
professional, social, and community. Within Organizations I and IV, the distribution of responsibility 
for the various interventions is the most distributed with the community being the least responsible 
for intervention execution. In Organization II, daily caregivers are responsible for the intervention 
execution of most interventions. Professionals related to nutrition and the community are never 
responsible for intervention execution. In Organization III, VII, and VIII, professionals related to 
physical activity are responsible for the execution of most interventions. Analyses of the involvement 
of different professional levels as well as the involvement of the social and community levels in an 
intervention revealed that, in contrast to components aiming at the social level (previous paragraph 
and Table 2), the social level is mentioned as the most or second most involved level in the 
interventions of all of the organizations. Therefore, the social environment is almost never a target 




Figure 1. Presence of theoretical basis. The explicit use of theory in none, some, or all of the components in the currently 
used interventions, vertical in percentages, of the approach per healthcare organization, horizontal. (The bar of 
Organization VIII is coloured dark gray; none of the components are theory-driven, the bar of Organization IX is white; all 
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Presence of theoretical basis  
The analyses of the explicit use of theory of the currently used interventions in each approach 
showed that, in a small number of the interventions, all components were theory-driven (Figure 1). 
Despite this, most of the analyzed interventions currently used by seven of the nine organizations 
were often systematically evaluated (Table C1 in Appendix C shows an overview of all of the results 
of the presence of a theoretical basis). Only Organization IX, executing one intervention that is 
entirely theory-driven, had an entirely theory-driven approach. The theory-driven intervention of 
Organization IX was not systematically evaluated.  
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Four out of nine organizations have a clear vision on lifestyle, six organizations have a policy on 
lifestyle, six organizations have employees who are responsible for the theme and/or give attention 
to or propagate the theme within the organization and, in five organizations, clients can make use of 
individual lifestyle-plans (Table D1 in Appendix D). In accordance with our assumptions for 
sustainability, we found a majority of the interventions (between 33% and 100%) are funded by the 
healthcare organizations, and a minor part by therapy fees.  Most interventions are structurally 
embedded and adherence was monitored. 
Organizations III and VII have a comprehensive lifestyle-policy. Organization VII also 
monitored adherence in all currently used interventions.  
 
DISCUSSION 
To implement an active and healthy lifestyle into daily support, comprehensive and integrated 
lifestyle approaches at multiple levels that target the environment and use an explicit theoretical 
basis should be promoted. This multiple case study aimed at providing an overview and analyses of 
the lifestyle approaches for people with ID within nine healthcare organizations. Specific attention 
has been given to conditions for implementation with respect to the presence of different 
components, the levels of influence on social, community, and professional factors, presence of a 
theoretical basis, and sustainability. Focus was on the lifestyle approaches aimed at improving 
physical activity and nutrition. We found a range of currently used interventions carried out by the 
nine participating healthcare organizations, so healthcare organizations currently supporting people 
with ID have lifestyle approaches within their care. However, we also determined deficiencies and 
impairments in the areas of lifestyle policy and theoretical substantiation.  
To compare our findings with recently published reviews of literature focusing on health 
promotion programs and lifestyle change interventions (Naaldenberg et al., 2013; Willems et al., 
2017; Scott & Havercamp, 2016), it is interesting to analyze the main characteristics only at the 
examined 59 interventions.  
Most of the 59 analyzed interventions are targeting multiple levels which appeared to be 
necessary for successful implementation of a healthy lifestyle (Bartholomew et al., 2011; Sallis et al., 
2006). However, the social level is underrepresented as a target group whereas people with ID often 
depend heavily on their social environment to support them, for example, in making healthy choices 
(Messent et al., 1999).  
Most interventions in our study target people with mild and moderate ID (60%). Willems et 
al. (2017) reviewed 45 published studies of lifestyle interventions aimed at physical activity, nutrition, 
or both and described their quality. The distribution of the aims of the interventions is comparable 
28
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individual lifestyle-plans (Table D1 in Appendix D). In accordance with our assumptions for 
sustainability, we found a majority of the interventions (between 33% and 100%) are funded by the 
healthcare organizations, and a minor part by therapy fees.  Most interventions are structurally 
embedded and adherence was monitored. 
Organizations III and VII have a comprehensive lifestyle-policy. Organization VII also 
monitored adherence in all currently used interventions.  
 
DISCUSSION 
To implement an active and healthy lifestyle into daily support, comprehensive and integrated 
lifestyle approaches at multiple levels that target the environment and use an explicit theoretical 
basis should be promoted. This multiple case study aimed at providing an overview and analyses of 
the lifestyle approaches for people with ID within nine healthcare organizations. Specific attention 
has been given to conditions for implementation with respect to the presence of different 
components, the levels of influence on social, community, and professional factors, presence of a 
theoretical basis, and sustainability. Focus was on the lifestyle approaches aimed at improving 
physical activity and nutrition. We found a range of currently used interventions carried out by the 
nine participating healthcare organizations, so healthcare organizations currently supporting people 
with ID have lifestyle approaches within their care. However, we also determined deficiencies and 
impairments in the areas of lifestyle policy and theoretical substantiation.  
To compare our findings with recently published reviews of literature focusing on health 
promotion programs and lifestyle change interventions (Naaldenberg et al., 2013; Willems et al., 
2017; Scott & Havercamp, 2016), it is interesting to analyze the main characteristics only at the 
examined 59 interventions.  
Most of the 59 analyzed interventions are targeting multiple levels which appeared to be 
necessary for successful implementation of a healthy lifestyle (Bartholomew et al., 2011; Sallis et al., 
2006). However, the social level is underrepresented as a target group whereas people with ID often 
depend heavily on their social environment to support them, for example, in making healthy choices 
(Messent et al., 1999).  
Most interventions in our study target people with mild and moderate ID (60%). Willems et 
al. (2017) reviewed 45 published studies of lifestyle interventions aimed at physical activity, nutrition, 
or both and described their quality. The distribution of the aims of the interventions is comparable 
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with the results of the study of Willems et al. (2017) who indicated that 56% of the interventions 
aimed at improving both physical activity and nutrition while this was 59% in our study. Heller at al. 
(2011) found that combined interventions seemed to have the best outcomes.  
Most interventions (42%) target adults with ID and only a minority (20%) focus on youth. In 
contrast, 38% of the interventions target the elderly. According to our findings, Scott & Havercamp 
(2016) found one intervention out of the ten in their review that target youth whereas nine targeted 
adults with ID (Scott & Havercamp, 2016).    
All nine organizations have an approach in which multiple components are combined 
(information, education, daily living activities, additional activities, and inventory of evaluation 
components). Most of these components aim at the individual level (people with ID) whereas 
professional and social levels are underrepresented. Thereby, most interventions focus on the 
educational component and less on daily and generic activities even though people with ID often 
have cognitive impairments. These impairments complicate ‘explicit learning of healthy behaviour’. 
Therefore, mixing healthy behaviour with daily activities is possibly much more effective when 
considering changing behaviour. As mentioned, people with ID often depend heavily on their social 
and environmental context to support them, make choices, and access to facilities that include 
lifestyle activities (Naaldenberg et al., 2013; Temple, 2007; Messent et al., 1999). In our opinion, the 
healthcare organizations in our study can complement their current approaches by adding 
information and educational components targeting the professional and social environment aimed 
at, for example, the support of people with ID for making healthy choices. Also, shifting the use of 
educational components that explicitly target people with ID into the use of daily activities that 
target this population as well as their professional and social environment could provide more 
beneficial effects. By, for example, smartly mixing healthy behaviour into daily activities with respect 
to a theoretical basis with a challenge; ‘prepare your own food for a month (intervention goal in 
Organization II), or by considering physical activity as an opportunity to shape a care question instead 
of organizing something extra besides daily care (intervention goal in Organization IX). 
Healthcare Organizations I to IV have the most comprehensive multicomponent and 
multilevel approach. Organizations I and II are listed at the top. It is remarkable that Organization I 
considers its approach as a combined strategy where Organization II considers its lifestyle 
interventions as separate parts. 
As mentioned in the paragraphs above, all nine organizations have an approach in which the 
individual and professional levels are target groups. We mentioned that improvements can be made 
in targeting intervention components on the social level aimed at, for example, supporting making 
healthy choices. Nevertheless, the social level is often currently involved in interventions which can 
have significant added value for people with ID, for example, in accessing sports facilities (Messent et 
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al., 1999). Daily caregivers and professionals related to physical activity are, in most interventions, 
responsible for the intervention execution. Examining the other levels of influence, the involvement 
and, to a lesser extent, the use of community levels is often lacking even though involving and using 
community levels can change social norms and culture (Sallis et al., 2006). For example, involving 
supermarkets in a nutrition course, inviting sports clubs to organize clinics at locations for daycare or 
a home, investing in relationships with the sports department within a community (intervention and 
lifestyle policy activities in Organization I and II, and last, but not least, employment of volunteers are 
some examples). Moreover, the involvement of support staff (for example, managers, a human 
resource department, employers of people with ID) could be additional to the current approaches as 
described in the model of Sallis (2006).  
Organizations II and III have the most multiple approaches aiming at improving nutrition with 
components in education, daily living, and additional activities. It is remarkable that, in Organization 
II, no dieticians are responsible for the execution of these intervention components; although two% 
of dieticians are involved, the daily caregivers are responsible for the intervention execution of most 
interventions. In Organization III, an equal percentage of dieticians and daily caregivers are 
responsible for the currently used interventions. The responsibility of the daily caregivers to 
implement nutrition interventions may be good because it is preferable if an intervention integrates 
activities in a person’s natural settings such as where they live, work, and recreate (2013). On the 
other hand, we know from literature that the diets of many adults with ID tend to be inadequate and 
consist of high fat foods with less fruit and vegetable intake (Heller & Sorensen, 2013); both obesity 
and being overweight are highly prevalent in this population (Melville et al., 2007). Therefore, at 
least involving a nutrition professional for advice can provide added value. 
Healthcare Organization VII is an organization that provides care for people with severe and 
profound ID. Related to that, we expect interventions to target professional and social levels, 
especially concerning the education component. It also seems plausible that the community is less 
involved regarding how the institutional area is often designed for providing care to this target 
group. The results we found accord with these expectations.  
Most of the interventions were not or only partly theory-driven. This is in accordance with 
the findings in the reviews of the literature of Willems et al. (2017) and Naaldenberg et al. (2013). 
Naaldenberg et al. (2013) and Scott & Havercamp (2016) conclude that research that investigates the 
reliability and validity of outcome measures for the ID population is needed. We found in our study 
that the analyzed interventions are often systematically evaluated with the comment that we only 
asked about the presence of a systematic evaluation in this study and not in what way they were 
evaluated.  
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In this study, the sustainability of an approach was operationalized on three points. First, 
referring to Goodman (1993) and Glasgow (1999), we analyzed the integration of an approach into 
missions and operations.  We found that just under half of the organizations have a vision on 
lifestyle, and slightly more than half of the organizations have a policy on lifestyle. According to 
operations, six of the nine organizations have employees who are responsible for the theme and/or 
propagate the theme within the organization and, in five organizations, clients can make use of 
individual lifestyle plans. In addition to this, we examined the monitoring of adherence. In a majority 
of the interventions, adherence is monitored. At this point, half of the healthcare organizations from 
our study seemed to have sustained their approaches.   
Secondly, we examined the manner of funding in which we assume the funding by 
organization as most permanent, for example, within the regular care tasks of the professionals. In 
line with our assumptions for sustainability, we found most of the interventions (between 33% and 
100%) are funded by the healthcare organizations. In the general population, supplying individual 
financial contributions may ensure the sustainability of the intended behaviour as described in the 
GALM study (Stevens et al., 1999), however, a healthy threshold for participation is not mentioned. 
Supplying individual financial contributions may not apply for people with ID because of their 
insufficient financial capabilities. Although, we found between 0% and 33% of the interventions were 
paid for by participants themselves.  
Thirdly, according to Goodman et al.(1993) and Glasgow et al. (1999), we assume that an 
intervention must be structurally executed to be sustainable or, when an intervention is aimed at 
changing behaviour, it should at least be carried out for half a year (Prochaska et al., 1992).  Also in 
line with our assumptions for sustainability, we found that a majority of the interventions in the nine 
approaches are carried out structurally (33% to 100%). Goodman et al. (1993) and Glasgow et al. 
(1999) recommended supplementing these structurally carried out interventions with short-term or 
one-off components, for example, giving attention to the theme (Goodman et al., 1989; 1993; 
Glasgow et al., 1999).  
Healthcare Organization I has the most comprehensive multicomponent and multilevel 
approach, however Organization I financed 30% of their interventions with funding. This percentage 
is high compared to our assumptions for sustainability and also high compared to other 
organizations. In Organization I, 17% was financed by the participant and 44% by the organization. 
Organization IV is as multilevel as Organization I but, compared to Organization I, a large proportion, 
30%, is funded by the participant in Organization IV. Organization IV does not have a comprehensive 
lifestyle policy but is entirely multilevel, 50% of the interventions are entirely theory-driven, and all 
interventions are systematically evaluated.   
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The approach to healthcare in Organization IX is the least multicomponent and multilevel. 
The intervention within healthcare Organization IX targets only the professional and social 
environment. Therefore, it seems logical that the organization is funding the intervention. This 
intervention is explicitly theory-driven and meets important requirements for theory-driven 
evaluations. 
Strengths and limitations 
A multiple case study (Yin, 1989) with nine organizations covering only ID populations provides broad 
support for the study and the external validity of the results. The use of a convenience sample, 
however, may limit the generalizability of the results. However, this first exploration provides us with 
a wealth of information about the different approaches of healthcare organizations supporting 
people with ID and a structure for further research. Another strength of this study is the evaluation 
of the lifestyle-approaches on four crucial factors for successful implementation.  
 
Implications for future research 
A logical next step is to gain deeper insight into lifestyle approaches of healthcare organizations 
supporting people with ID and their currently used lifestyle interventions. All four crucial factors for 
successful implementation can be investigated in-depth. We recommend, for example, exploring the 
interconnectedness between the different levels of influence as discussed by Emerson et al. (2011).  
In addition, it would be valuable to analyze in-depth which theories have been used in theory-driven 
(components of) interventions. Sallis et al.(2006) state that psychosocial models and theories can be 
integrated into ecological frameworks to provide specific hypotheses for a given level, such as 
intrapersonal. Which theories are found to be appropriate for people with ID and can be used in the 
model of Sallis (2006)? 
Finally, it may be valuable to determine if the model of Sallis (2006) is still appropriate 
enough to explain the health behaviour of people with ID by referring to people’s interactions with 
their physical and sociocultural surroundings. We can determine which crucial factors are most 
important for successful implementation in further research. Is there one universal approach 
recommended that is overall suitable?  
 
Conclusion 
Within the nine analyzed lifestyle-approaches of healthcare organizations supporting people with ID, 
we found a variety of 59 lifestyle interventions and their components. We also ascertained nine 
different lifestyle approaches. With respect to successful implementation in practice, there might not 
be a recommended universal approach that is suitable for all healthcare organizations nor can we say 
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of the interventions, adherence is monitored. At this point, half of the healthcare organizations from 
our study seemed to have sustained their approaches.   
Secondly, we examined the manner of funding in which we assume the funding by 
organization as most permanent, for example, within the regular care tasks of the professionals. In 
line with our assumptions for sustainability, we found most of the interventions (between 33% and 
100%) are funded by the healthcare organizations. In the general population, supplying individual 
financial contributions may ensure the sustainability of the intended behaviour as described in the 
GALM study (Stevens et al., 1999), however, a healthy threshold for participation is not mentioned. 
Supplying individual financial contributions may not apply for people with ID because of their 
insufficient financial capabilities. Although, we found between 0% and 33% of the interventions were 
paid for by participants themselves.  
Thirdly, according to Goodman et al.(1993) and Glasgow et al. (1999), we assume that an 
intervention must be structurally executed to be sustainable or, when an intervention is aimed at 
changing behaviour, it should at least be carried out for half a year (Prochaska et al., 1992).  Also in 
line with our assumptions for sustainability, we found that a majority of the interventions in the nine 
approaches are carried out structurally (33% to 100%). Goodman et al. (1993) and Glasgow et al. 
(1999) recommended supplementing these structurally carried out interventions with short-term or 
one-off components, for example, giving attention to the theme (Goodman et al., 1989; 1993; 
Glasgow et al., 1999).  
Healthcare Organization I has the most comprehensive multicomponent and multilevel 
approach, however Organization I financed 30% of their interventions with funding. This percentage 
is high compared to our assumptions for sustainability and also high compared to other 
organizations. In Organization I, 17% was financed by the participant and 44% by the organization. 
Organization IV is as multilevel as Organization I but, compared to Organization I, a large proportion, 
30%, is funded by the participant in Organization IV. Organization IV does not have a comprehensive 
lifestyle policy but is entirely multilevel, 50% of the interventions are entirely theory-driven, and all 
interventions are systematically evaluated.   
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The approach to healthcare in Organization IX is the least multicomponent and multilevel. 
The intervention within healthcare Organization IX targets only the professional and social 
environment. Therefore, it seems logical that the organization is funding the intervention. This 
intervention is explicitly theory-driven and meets important requirements for theory-driven 
evaluations. 
Strengths and limitations 
A multiple case study (Yin, 1989) with nine organizations covering only ID populations provides broad 
support for the study and the external validity of the results. The use of a convenience sample, 
however, may limit the generalizability of the results. However, this first exploration provides us with 
a wealth of information about the different approaches of healthcare organizations supporting 
people with ID and a structure for further research. Another strength of this study is the evaluation 
of the lifestyle-approaches on four crucial factors for successful implementation.  
 
Implications for future research 
A logical next step is to gain deeper insight into lifestyle approaches of healthcare organizations 
supporting people with ID and their currently used lifestyle interventions. All four crucial factors for 
successful implementation can be investigated in-depth. We recommend, for example, exploring the 
interconnectedness between the different levels of influence as discussed by Emerson et al. (2011).  
In addition, it would be valuable to analyze in-depth which theories have been used in theory-driven 
(components of) interventions. Sallis et al.(2006) state that psychosocial models and theories can be 
integrated into ecological frameworks to provide specific hypotheses for a given level, such as 
intrapersonal. Which theories are found to be appropriate for people with ID and can be used in the 
model of Sallis (2006)? 
Finally, it may be valuable to determine if the model of Sallis (2006) is still appropriate 
enough to explain the health behaviour of people with ID by referring to people’s interactions with 
their physical and sociocultural surroundings. We can determine which crucial factors are most 
important for successful implementation in further research. Is there one universal approach 
recommended that is overall suitable?  
 
Conclusion 
Within the nine analyzed lifestyle-approaches of healthcare organizations supporting people with ID, 
we found a variety of 59 lifestyle interventions and their components. We also ascertained nine 
different lifestyle approaches. With respect to successful implementation in practice, there might not 
be a recommended universal approach that is suitable for all healthcare organizations nor can we say 
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which factor is most important for successful implementation, however, each healthcare 
organization can improve her lifestyle approach in different ways. Our recommendations are:   
 Completing the organization-wide lifestyle policy by integrating interventions into missions 
and operations by having a clear vision with written and shared policies that include a list of 
interventions and components that can be used per target group and aim. Additionally, we 
recommend a lifestyle plan for all people with ID receiving care from the organization and 
employees with different professions (for example, in daily care, physical activity, nutrition, 
human resource management) who are responsible for the intervention execution of the 
lifestyle policy, support, and advice.  
 In addition, improvements can be made by ruling in the explicit use of theory in components 
of interventions as well as a systematic evaluation, for example, for organizations to make 
use of the experience or results of other organizations. It could be valuable when 
organizations are aware of using each other’s interventions or being able to work together in 
them.   
 Healthcare organizations can complement their current approaches by adding information 
and educational components targeting the professional and social environment aimed at, for 
example, the support of people with ID for making healthy choices as well as mixing healthy 
behaviour into daily activities with respect to a theoretical basis with a focus on people with 
ID and their environment.  
 Our last recommendation is that healthcare organizations for people with ID would be 
providing a beneficial service if they expanded the present internal focus of interventions on 
their clients and own professionals by involving, using, or even targeting the social and 
external environment to change social norms and culture for this special population.   
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Figure A1. Intervention-diagram by theme, intervention type, frequency, specific activity and aim.  
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Table C1. Presence of a theoretical basis. The presence of a theoretical basis in each healthcare organization (vertical the 
nine healthcare organizations, horizontal the presence of a theoretical basis).  Of each organization, the total number of 
interventions, the percentages theory-driven (respectively) none, some, or all components of an intervention and, in the 
last row, the percentage of interventions that were systematically evaluated. The organizations are arranged as in Table 2. 
org Number  of 
interventions 
None components 
are theory-driven  
 
Some components are  
theory driven 
All components are 
theory driven 
The intervention is 
systematically evaluated 
 N %  %  %  %  
I 10 10  70  20  73  
II 15 40  40 20  67  
III 10 50  40 10  80  
IV 6 33  17 50  100  
V 9 89  11  0 78 
VI 4 75  25 0 75  
VII 3 33  67 0 34  
VIII 1 100 0  0 50  





































































































































































































































































































































































































































































































































































































































































































































































































    
41





Table C1. Presence of a theoretical basis. The presence of a theoretical basis in each healthcare organization (vertical the 
nine healthcare organizations, horizontal the presence of a theoretical basis).  Of each organization, the total number of 
interventions, the percentages theory-driven (respectively) none, some, or all components of an intervention and, in the 
last row, the percentage of interventions that were systematically evaluated. The organizations are arranged as in Table 2. 
org Number  of 
interventions 
None components 
are theory-driven  
 
Some components are  
theory driven 
All components are 
theory driven 
The intervention is 
systematically evaluated 
 N %  %  %  %  
I 10 10  70  20  73  
II 15 40  40 20  67  
III 10 50  40 10  80  
IV 6 33  17 50  100  
V 9 89  11  0 78 
VI 4 75  25 0 75  
VII 3 33  67 0 34  
VIII 1 100 0  0 50  





































































































































































































































































































































































































































































































































































































































































































































































































    
41







Examining determinants of lifestyle interventions targeting persons with 
intellectual disabilities supported by healthcare organizations: Usability of 
the Measurement Instrument for Determinants of Innovations 
 
H.A. Steenbergen 
B.I. De Jong 
M.A.H. Fleuren 
















Journal of Applied Research in Intellectual Disabilities.2019 Jul;32(4):913-931. 
145683-Steenbergen_BNW.indd   42 19-08-20   15:12
